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A familial cutis laxa syndrome is reported in a mother 
and son. In addition, the son had Klippel-Trenaunay-
Weber syndrome, which may be related to his underlying 
disorder. Ultrastructural examination of skin revealed 
previously recognized abnormalities of elastic tissue. In 
addition, abnormalities in collagen structure are dem-
onstrated. The underlying defect in this disorder appears 
to result in abnormalities in both elastic tissue and col-
lagen structure. 
In the generalized form of cutis laxa, the skin appears to be 
too large for the body and is not firmly tethered to the under-
lying subcutaneous tissue. The sagging, wrinkled skin tends to 
make the patient appear aged. Unlike the case in Ehlers-Danlos 
syndrome, in cutis laxa the skin recoils slowly after stretching 
and the joints are not hypermobile (reviews 1 and 2). 
Cutis laxa may be inherited as an autosomal dominant [3], 
autosomal recessive [3-5], or x-linked recessive [6]. In addition 
cutis laxa may occur following inflammatory skin disease [7,8], 
drug ingestion [9] or may occur as a manifestation of an 
autosomal recessive form of pseudoxanthoma elasticum [10] or 
an autosomal dominant form of amyloidosis [11]. 
In this manuscript, we report cutis laxa in a mother and son. 
In addition to previously described ultrastructural abnormali-
ties in elastic tissue, we present evidence for abnormal collagen 
structure. We also report the coexistence of Klippel-Trenaunay-
Weber syndrome in one patient. 
MATERIALS AND METHODS 
Case 1, K.G., an 11-yr-old male, the son of S.G. (see below) and the 
product of a normal pregnancy and delivery was noted at birth to have 
a vascular nevus over the dorsal left foot and lower leg as well as the 
left flank. By age 3, the flank lesion had disappeared. The left leg 
abnormality became more apparent with varicosities gradually devel-
oping as well as leg length inequality and differential foot size. His skin 
was normal until age 9 when he developed laxity of the flexural skin 
with rapid progression over 6 mo to total body involvement. There was 
no history of papules or striae. There were no hernias, joint or skeletal 
abnormalities, ophthalmologic problems, or pulmonary symptoms. The 
patient does experience easy bruisability. 
Physical exam showed a well-developed male with skin that appeared 
too large for his body and wrinkled markedly in the flexures. There was 
generalized drooping of the facial and neck skin. The skin was slightly 
extensible and there were no papules. Atrophic scars were present over 
both knees. Ophthalmological and cardiac exams were normal. Joint 
mobility was normal. There was a vascular nevus involving the dorsal 
left foot and distal leg with multiple varicosities. The left ankle was 0.5 
em larger than the right. The left instep was 1 em larger than the right. 
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The left leg was 2 em longer than the right. A bruit was noted over the 
vascular nevus. There was trace pedal edema. 
CBC, routine chemistries, bleeding time, clotting time, prothrombin 
time, partial thromboplastin time, platelet count, clot retraction, serum 
iron, iron binding capacity, serum zinc, serum ascorbate, alpha 1 anti-
trypsin, ceruloplasmin, electrocardiogram, cardiac echo and pulmonary 
function tests were normal. Serum copper was 134 !Lg/ dl (normal 70-
140). Left foot film showed increased soft tissue mass. Left femoral 
arteriogram revealed dilated femoral, popliteal, and anterior and pos-
terior tibial arteries. There was an A V malformation with the main 
supply derived from the left posterior tibial artery with secondary 
supply from the left anterior tibial and dorsalis pedis arteries. 
Case 2, S.G., a 32-yr old female was well with normal growth and 
development until age 15 when she developed laxity of the skin in the 
antecubital and popliteal fossae as well as the neck area. Over the 
course of the next 15 yr the condition progressed to involve her total 
skin with marked wrinkling in the flexures. At no time were striae or 
papules noted. No bleeding problems except easy bruisability, no neu-
rologic abnormalities, pulmonary disorders, or joint problems were 
encountered. There had been no hernias. 
Physical exam showed an obese female with marked laxity of the 
skin accentuated in the folds. There was decreased recoil on stretching. 
No papules were noted. Ophthalmologic exam showed no angioid 
streaks. Joint mobility was normal. 
Blood studies found to be normal in K.G. were also normal in S.G. 
Serum copper was 238 !Lg/ dl (normal85-155). Pulmonary function tests 
showed mild obstruction. 
Case 3, a 13-yr-old son of S.G. was noted to have slight laxity in the 
antecubital fossae and neck on exam. His medical history was unre-
markable. 
The husband and daughter of S.G. appeared unaffected. A twin 
sibling of S.G. was stillborn. The legs were noted to be twisted but no 
other information is available. Four sisters, 2 brothers and the mother 
and father of S.G. are said to be unaffected but were not examined. 
Histology and Electron Microscopy 
Tissue was fixed overnight in 4% glutaraldehyde, washed in cacodyl-
ate buffer, postfixed in 1% osmium tetroxide, and embedded in epon. 
Thick sections (1 urn) were cut through the full thickness skin of 
K.G. and S.G. and stained with a bichrome stain that contains azure II 
and methylene blue and counterstained with basic fuchsin. The retic-
ular derrnis was photographed from these sections at 16 X and com-
pared with similar sections from a normal control. 
Thin sections were stained with 1% PTA (30 min), saturated uranyl 
acetate and lead citrate [12] and studied in a Philips 201 transmission 
electron microscope. 
RESULTS 
Histology and Ultrastructure of the Dermis 
K.G. 
At the light microscopic level the papillary dermis appeared 
as a continuum of finely organized collagen bundles. Elastic 
fibers were not apparent in that region. Collagen bundles of the 
reticular dermis were markedly smaller than those of age-
matched controls; they were knot-like in organization and 
spaced widely apart from one another (Fig la). Elastic fibers 
were visible throughout this region but varied in size and 
structure depending upon the zone; small particulate elastic 
fibers were seen in the upper reticular dermis while a combi-
nation of these particulate fibers and normal-appearing, wavy 
fibers were seen in deeper regions (Fig la). 
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FIG 1. Light micrographs of the deep reticular dermis photographed at identical magnifications from the dermis of (a) K.G., (b) S.G., the 
mother of K.G., and (c) T.S., a normal control. In (a) the collagen bundles are small and separated, elastic fibers (E) are sparse and fine. 
Collagen bundles are large in S.G. but there is a marked diminution in elastic fibers compared with normal (c) (reduced from X 300). 
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FIG 2. Region of elastic fibers (E) from the deep reticular dermis of 
KG. that shows unusual orientation and atypical structure of the fibers. 
Some fibers show few microfibrils embedded in the elastin matrix but 
an abundance of loosely associated surface-related microfibrils (ar-
rows). A "conglomerate" collagen fibril (C) is apparent (reduced from 
X 19,600). 
FIG 3. Atypical globular elastic fibers from K.G. similar to those in 
Fig 2. Note the loose association of microfibrils at the surface and the 
paucity of structural densities within the elastin (reduced from X 
27,000). 
Both collagen and elastic connective tissue showed altera-
tions in structure at the ultrastructural level. In some of the 
elastic fibers, the microfibrils were absent from the elastin 
matrix except at the surface of the fiber where they were 
abundant but loosely associated (Fig 2 and 3). Such fibers 
appeared globular in outline. Other elastic fibers were also seen 
in the reticular dermis in which microfibrils were included 
within the elastin. Such fibers, however, were less compact than 
normal and included other material, presumably from the sur-
rounding ground substance (Fig 2). Regions of abnormal elastic 
fibers were often associated with bundles of collagen that in-
cluded structurally atypical collagen fibrils that were variable 
in diameter and irregular in contour. The latter fibrils appeared 
to be "conglomerates" of collagen microfibrils that were not 
associated into a compact fibril structure (Fig 2 and 4). Fibro-
blasts showed no remarkable changes. Macrophages were abun-
dant throughout the dermis, were heavily laden with phagocy-
Nov. 1980 
tized debris and were frequently seen surrounding an elastic 
fiber. Inclusions within phagocytic vacuoles of certain macro-
phages resembled elastin. 
S.G. 
The dermal architecture was remarkably coarse when com-
pared with that of K.G. and with a normal control (Fig 1). 
Large interwoven bundles of collagen extended all the way up 
to the border of the papillary dermis. Elastic fibers were con-
spicuously absent from the papillary dermis and diminished 
throughout the reticular dermis (compare Figs 1 band c). 
Few elastic fibers were seen in any electron microscopic fields 
of the reticular dermis (Fig 5) and when present, they were 
short, fragments of fibers that were dissimilar from the long, 
wavy fibers seen at the light microscopic level in the control 
(Fig 6 and 7). Structural alterations of individual elastic fibers 
were less remarkable. The globular elastic fibers seen in the 
reticular dermis of K.G. were not present in S .G. The microfi-
brillar component of her elastic fibers was within normal limits 
internally and at the fiber surface, although there appeared to 
be some degeneration/disintegration of the material of the 
FIG 5. Dense collagen bundles shown in cross section from the deep 
reticular dermis of S.G. Fibrils are nearly uniform in diameter. Small 
elastic fibers are seen at the margins of the collagen bundles (arrows). 
(reduced from X 6,100) . 
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FIG 6. Normal collagen bundles (C), elastic fibers (E) , and a disor-
ganized zone of admixed collagen and elastic fibers (arrows) from the 
deep reticular dermis of S.G. (reduced from X 7,000). 
outer fiber border (Fig 7). Individual collagen fibrils were larger 
in diameter (117 /Lm ± 8 SD) than those of her son (109 J.LID ± 
8 SD) and of the control (95 IL ± 8 SD). Like K.G., however, 
there was some variability in fibril diameter in certain regions 
and some of the "conglomerate" collagen fibrils were seen. 
Neither condition of the collagen fibrils was as marked as in 
the tissue from K.G. 
DISCUSSION 
The involvement of mother and son(s) in this family is 
compatible with autosomal dominant inheritance, but other 
forms of inheritance are possible. In the autosomal dominant 
form of cutis laxa, skin involvement may begin at any age from 
infancy to middle age; involvement is usually limited to the 
skin, growth is normal, and life expectancy is unaltered [3). Our 
family would fit best into this clinical pattern. In the autosomal 
recessive form of cutis laxa, involvement begins in infancy and 
the disorder may be severe. Death may supervene from cor 
pulmonale associated with progressive pulmonary disease (13]. 
Hernias, gastrointestinal and genitourinary diverticulae, aortic 
aneurysms and growth retardation often occur (5]. A single 
family with apparent x-linked cutis laxa has been described; 
these patients have relatively mild cutaneous laxity, modest 
hyperextensibility ofthe joints and are deficient in lysyl oxidase, 
an enzyme necessary for cross-linking both collagen and elastin 
[6]. 
Histological examination of skin in K.G. and S.G. show 
abnormalities in connective tissue architecture and fiber/fibril 
structure in the reticular dermis. In the mother (S.G.) the 
dermis is extraordinarily coarse and lacks the normal amount 
of elastic fibers interspersed among the collagen bundles. Those 
elastic fibers which are present are small, short and appear to 
have some degeneration of the fiber at the surface. By contrast, 
the reticular dermis of K.G. has more elastic fibers, both small 
fragments and larger wavy fibers, but has extraordinarily small 
collagen bundles which do not interlace in a normal fibrous 
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FIG 7. Elastic fibers from the deep reticular dermis of S.G. These 
fibers are similar to one population of fibers in the dermis of K.G. and 
have the typical component of microfibrils embedded in the matrix. 
Except for some fragmentation of the fiber surface (arrows), these 
fibers appear fairly normal in structure (reduced from x 14,000) . 
fabric. In addition, globular elastic fibers which lack microfibrils 
from within the elastin matrix are common. Collagen bundles 
from both S.G. and KG. include fibrils of variable diameter and 
a population of loosely aggregated collagen, "conglomerate" 
fibrils. The differences in connective tissue architecture be-
tween K.G. and S.G. must be a consequence of factors other 
than age, as the normal reticular dermis of a 9 y.o. and a 32 y.o. 
is usually indistinguishable. It is further unlikely that the mor-
phological alterations represent chronologically different stages 
of the disease as the 13 y.o. brother of KG. shows the same 
changes in collagen fibril and elastic fiber structure as KG. but 
has an overall organization to the reticular dermis similar to his 
mother (See "Note added at revision") . At present, the mor-
phologic heterogeneity in the connective tissue cannot be ex-
plained. 
Many of the changes in the elastic connective tissue are 
typical for the dermis of individuals with inherited cutis laxa in 
which the elastic fibers are nearly absent in the papillary dermis 
and reduced significantly in the reticular dermis; individual 
fibers are short, fragmented, clumped and appear to be undergo-
ing granular degeneration [13,14]. This condition of the elastic 
fibers has been described as "dust-like" [ 4]. The globular elastic 
fibers which were observed in the dermis of KG. have also been 
seen in the lung, skin and aorta of an individual with cutis laxa 
[15], but do not appear to be specific for that disorder as 
structurally identical fibers also have been demonstrated in the 
skin of an infant with an inherited disorder of elastic fiber 
deficiency and leprechaunoid features (although the authors 
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failed to recognize this structure as abnormal) [16) and in the 
lesion of an individual with elastosis perforans serpiginosa 
[17]. The last disorder, unlike the others described, however, is 
characterized by a hyperplastic state of elastic fibers rather 
than diminished content. 
Alterations in collagen fibrils have not been noted among the 
connective tissue abnormalities in cutis laxa, thus in this fea-
ture, the histology and ultrastructure of the skin from both 
KG. and S.G. is not typical of that disorder. The collagen 
changes, however, particularly the conglomerate fibrils, are also 
not unique to the skin of these individuals reported herein; they 
occur as well in the dermis of individuals with a variety of 
inherited and acquired connective tissue changes which may 
affect the mechanical properties of skin and/or in which, like 
KG. and S.G., there are alterations in both the collagen and 
elastic fibers. For example, such fibrils are characteristic of 
reticular dermal collagen from individuals with dominantly 
inherited forms of the Ehlers-Danlos syndrome [18], from pa-
tients with pseudoxanthoma elasticum [19,20) and have been 
observed in lesions of elastosis perforans serpiginosa [21]. 
It appears then that since collagen and elastic fibers are both 
altered in KG. and S.G. to varying degrees and with structural 
variability that the defect is not in the elastic connective tissue 
alone but is in some step in regulation of connective tissue 
metabolism that is common to both elastogenesis and collagen-
ogenesis. Lysyl oxidase is a copper dependent enzyme which is 
necessary for intermolecular cross-linking of both collagen and 
elastin [22]. Its activity is markedly deficient in skin fibroblasts 
derived from family members with cutis laxa apparently inher-
ited as an x-linked trait [6]. Abnormal collagen cross-linking 
has been demonstrated in a brother and sister with cutis laxa 
inherited as an autosomal recessive [23]. Lysyl oxidase levels in 
their fibroblasts were normal (unpublished observations by K 
A. Lindberg and S. R. Pinnell) . 
Since lysyl oxidase is a copper dependent enzyme, copper 
levels have been of interest in patients with cutis laxa. Increased 
[13,24-26] normal [27] and diminished [28] serum copper levels 
have been reported in the disorder. The importance of the 
increased copper level in KG. and the high normal level in S .G. 
is unknown. 
Klippel-Trenaunay-Weber syndrome is a rare condition with 
cutaneous angiomatous changes, hypertrophy of soft tissues 
and bone, and varicosities. Historically, Klippel and Trenaunay 
described the condition with a telangectatic nevus or cavernous 
hemangioma while Parkes-Weber described cases which dis-
played true A V fistulae. The association of Klippel-Trenaunay-
Weber syndrome with cutis laxa has been previously reported 
[29]. In addition, cardiovascular abnormalities in cutis laxa 
appear to be relatively common [26]. Angiographic studies have 
revealed tortuous, spiralling vessels with areas of stenosis and 
dilation [24,30]. Pulmonary artery stenosis [26,31] has been 
reported in cutis laxa. Such evidence would suggest that the 
vascular abnormality present in our patient may be associated 
with his cutis laxa. 
Note added at revision: 
The ultrastructural studies of the 13 y.o. brother of KG. 
(D.G.) were completed after this manuscript was reviewed. The 
structure of the elastic fibers was nearly identical with that of 
KG.; admixed areas of disorganized collagen and elastic fibers 
were common and a small proportion of the collagen fibrils 
were like the large diameter conglomerate fibrils (see Fig 4). 
However, the reticular dermis in D.G. had a coarse, densely 
interwoven architecture dissimilar from that of KG., but like 
that of his mother (S.G.) . 
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